Introduction
This paper aims to analyze the links between shadow economy 1 and public debt. In the last decades, public debt and shadow economy have been anticipated as critical problems for both developed and developing countries. As the volume of shadow economy rises from day to day, politicians have become more concerned about the stability of macro indicators. Shadow economic activitiesemployment, production and exchange unreported to government authoritiesconstitute a large and growing part of all economic activity throughout the world (Schneider, 2000:81) . Even though there are various attempts -challenges even -in order to prevent the increase in the size of the dark economy, as an emerging issue shadow economy still has a priority among those dealt with by policy makers.
Public debt can be considered as the second important issue which makes the government's job harder. Regardless of the level of development, most countries have experienced the repercussions of their borrowing policies. Especially in the transition countries, that fact creates a volatile economic performance as a result of the fragile structures of the markets. The re-payments of the public debt and the rise of government spending enlarge the dimensions of the problem in those low performing economies.
Our analysis is an attempt to show the connection between these two interrelated issues in Turkey. Up to now, both of them have been accepted as the cornerstones of the stabilization policies by almost every government. However, as a result of the awareness of the policy makers about the relationship between those two, Turkish economy has become a riskier country for those involved.
The Definiton and Size of Shadow Economy
There is a large volume of literature on shadow economy; as a result of the numerous studies and various techniques used by scholars in order to analyze the phenomenon, there are a lot of definitions. However, one commonly used working definition is: 1 In this study shadow economy, dark economy, hidden economy, informal economy, underground and unoffical economy will be used interchangeably.
"All economic activities that contribute to the officially calculated (or observed) gross national product but are currently unregistered (Schneider and Enste, 2000a:78) ."
The definitions differ as a result of the various techniques used by scholars and there are still disagreements about the definition of shadow economy activities (Schneider and Enste, 2000b:3) . However, unofficial economy constitutes activities that are not recorded in the government statistics (Choi and Thum 2005: 2) and many authors have reached an agreement that it is mainly an increasing burden of taxation, social security contributions and excessive state regulatory activities combined with labour market restrictions that have heavily contributed to the growth of underground economies (Bouev,2002 :Nontechnical Summary) .
As in the above argued issue, it is also very hard to measure the size of unofficial economy in a single manner. Regardless of whether shadow economic activity is viewed as adverse or benign, there are clearly benefits to understanding its size and extent;, considerable work has been devoted to estimating the size of shadow economy, using a variety of methods. Unfortunately, all of these methods are to some degree different and appear to generate divergent estimates (Fleming, Roman and Farrell, 2000:398) .
In this study, the estimations which were calculated by Schneider (2005) , Schneider and Savaşan (2005) via DYMIMIC (dynamic multiple-indicators multiple causes) Model will be used for Turkey over the period over 1999-2003 and the estimations calculated by Savaşan (2003) via MIMIC (multipleindicators multiple causes) Model will be used for Turkey over the period 1991-1998. There will be no further looking into the size or measuring techniques of shadow economy other than the above mentioned in this section.
The Size of the Shadow Economy in Turkey
Firstly, we had an intent to use the estimates which were calculated via DYMIMIC Model for all of the study as a result of its dynamic structure. However, the mentioned model was used for estimation after the year 1998, so we had to use the estimates which were calculated by MIMIC Model for the years before 1999.
We would like to choose the estimation which was made via DYMIMIC Model, for the sake of checking the effects of multiple indicators on hidden economy in a dynamic manner. By this way, some assumptions are more relaxed and the error which is caused by looking from one point of view is minimized. Schneider explains the reason of why using DYMIMIC Model is better: (Schneider and Klingmair,2004:39) ."
In Table 1 , Column A shows the estimations made about the size of the shadow economy in Turkey between the years 1991-2003. The realised GNP of Turkey is given in Column B for the same years. In column C, the realised GNP data was recalculated by adding the size of unofficial economy to the realized one. 
The Analysis
In this study, the relation between the public debt and the shadow economy will be analyzed. The rationale which lies at the core of the analysis is the following:
If the hidden economy in Turkey could be recorded, what changes would be experienced in debt sustainability?
As it does all over the world, shadow economy accounts for a larger and larger share of GDP in Turkey (Najman, 2003) . The distortion effect of the black economy performs as a multiplier on the negative effects of the high level public debt. The reasons which deepen the debt problem are high interest rates and the terms of the borrowing. Governments prefer tighter fiscal policies in order to sustain the debt as a result of this fact. They generally choose to increase the tax Shadow economy and debt sustainability in Turkey ratios when the time is close to the maturity date of the bonds and the payments of their interests. As a result, more tax-payers perform their economic activities in the underground in order to pay less tax, and the size of the shadow economy is a proxy measure of the Hard-to-Tax 2 (Alm et all, 2004:19) . So the taxation reforms realized in order to increase the tax revenue cause a rise in the size of the shadow economy, and more underground activities mean less tax income and more social transfer. By this way, the effort of the government in order to decrease the debt stock and repay the debt actually increases the government's additional financial resources needed. Furthermore, the size of the debt problem has been inevitably enlarging from day to day as a result of this vicious circle.
However, in our opinion, the real solution for the public borrowing problem is to record the unofficial economic activities. We believe that if governments succeeded in that, the debt stock would decrease and the size of debt would mean no more problem for Turkish economy. In this study, we investigated the effects of recording the unofficial economics activities on the debt sustainability in Turkey.
As it can be remembered, we determined that the shadow economy data will be used. Next, in this section we mentioned the debt sustainability indicators which will be used. Two indicators which are explained below will be used in the analysis:
The One-Period Primary Gap indicator was developed by Buiter (1995) :
GAP , the one-period primary gap in period t is excess of the augmented primary surplus-GDP ratio that stabilizes this period's debt-GDP ratio over the 2 Taxing certain kinds of activities, sectors or individuals is called Hard-to-Tax (Alm et al., 2004: 2).
actual current augmented primary surplus -GDP ratio (Buiter, 1995:11) . The indicator was developed in order to measure the difference between the next period (t+1) required primary surplus and the current one (t). If the calculated difference between these terms are positive, this fact means the fiscal policy is unsustainable and there is an urgent need for a policy reform in order to prevent insolvency.
The term The Medium-Term Tax Gap Indicator was developed by Blanchard et al. (1990) . The Primary Gap Indicator. Firstly, in Table 2 there are the results of the calculation of Primary Gap Indicator in Turkey via realized data.
As it can be remembered, if the primary gap is positive, this shows the debt is unsustainable. Between the years 1991-2003, the primary gap indicator was positive for 10 years and the number of negative indicators was only three. This demonstrates that the debt stock is a real problem for Turkish economy. (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) In Table 3 , the primary gap indicator is recalculated under the assumption of the shadow economy recorded and GNP anticipated as the sum of both official and unofficial economies. There is a great difference observed between Table 2 and Table 3 . As it can be seen above, in the analysis in which unrecorded economy was included as an 6 Calculated by authors 7 GNP is used instead of GDP.
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addition to the official data, the number of the years when the primary gap indicator was positive was only three. It is obvious that if all economic activities were recordable, then Turkish Economy would not have such a fragile structure, and probably the debt stock would not be a significant problem for the stability. We think that situation is created by the difference between official growth rate and O+U growth rate. In Figure 1 , it can be easily observed. 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4
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The most interesting deviations between the two rates were experienced in 1994-1995 and 2001-2002 . In those years, a large number of both domestic and foreign factors caused great crises. Turkish Economy was in a great depression and there was a lack of stability. So we can say that in the years in which low economic performance is observed, the size of the shadow economy increases hugely.
The Medium-Term Tax Gap Indicator.
In Table 4 , the medium-term tax gap indicator was calculated with the official data.
The realized data indicated that due to the sustainability of debt in those years tax rates had to be increased. Maybe, today's economic performance is a result of the wrong fiscal policies of those years; from this point of view there is a welfare transfer between the generations. In Table 5 , the O+U sustainable tax ratio and O+U tax gap indicator were calculated. Regardless of the choice of data (official or O+U), in all years between 1991-1998 except for 1995, there was a need to increase the tax ratio in order to sustain the debt. However, it is obviously understood that the needed rises in tax rates were very low in O+U calculations relatively. Except in 1996, there was a 3% average difference between the needed official rise and O+U rise. That can be accepted as a proof for the shadow economy's distortion effect on Turkish economy. Furthermore, 3% is a very significant rate for Turkish Taxation System regardless of who pays it. That means that a redistribution of income, which diverges to the pareto-optimal allocations, is experienced. This type of redistribution could touch the most sensitive moral values of the society, since sometimes tax differences are not as important as income differences (Hanousek and Palda, 2003:163) .
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The reason for higher tax ratio in O+U calculations for 1996 is very much the same as in the above discussed topic in Figure 1 . As a result of the 1995 depression, the enlargement in the size of shadow economy caused deviations from the aimed total tax income which was planned by Revenue Service. So there was an alternative method in order to increase the tax income, that of an increase in the tax rate. In the following years, as a result of the rise in the tax rate, Turkey has experienced high tax burden and the other repercussions of the fiscal based compensation policies deeply at the cost of low levels of overall welfare. 
Some Other Dimensions of Public Debt and Shadow Economy Relation
The Primary Surplus and the Shadow Economy
The reason for the high tax rates should be examined from the point of the shadow economy in a different manner as well. The shadow economy is also very effective on the analysis of total debt stock as a fraction of GNP. As it can be seen in Figure 2 , there is an important difference between the official debt stock/GNP ratios and O+U debt stock/GNP ratios. As a result of this difference, a higher primary surplus is advised by economists in order to be solvent (Dornbusch and Fischer, 1994:582) . A higher primary surplus means higher tax 10 Tax Burden used as tax ratio rates or decreasing the volume of the funds which are allocated for education, public health and culture. 1.00 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 The loss of tax income caused by shadow economy changes the budget balance in a critical way and references more fiscal discipline both for public revenues and spending. In Table 6 , the primary budget balance can be seen via both the realised and revised data.
The primary budget balance which is focused by most policy makers is a powerful indicator in determining the fiscal policy. The primary budget balance in Turkey is seen very differently with regard to whether the unofficial activities are included in it or not. Furthermore, as the size of shadow economy decreases, the fiscal policies will vary gradually in favour of the household and the overall welfare in society will follow a parallel path in Turkey. ability to issue debt (Buiter and Kletzer, 1992:1) . As it is known, taxing capacity affects government expenditures and policies definitely (Davis and Henrekson, 2004:1) .
Under fairly tight restrictions on the government's tax menu, rolling over of debt infinitely in the long term is a very hard, almost impossible, process;. because in the rolling over mechanism the share of the debt interest payments increases as it converges to infinity.
As a result of short maturity and increasing interest payments, the need of the government for new income sources is becoming more urgent every day, and after an uncertain time period Pozi Finance becomes inevitable faith for the government. However, there is an alternative way in order to roll debt over also under the assumption of tight restrictions.
Tight and fair restrictions on a taxation menu come together and create a protective system which is designed for the security of personal rights and freedoms. In this way, the arbitrary and despotic decisions of the policy makers (putting up new taxes whenever they need any extra income regardless of the effects on inequality) are no more threats for freedom.
As mentioned above, also under tight restrictions, governments can prevent insolvency. However, only a small group of people are aware of the effect of the shadow economy on taxation. More economic analysis of taxation neglects the underground sector (Davis and Henrekson, 2004:5) . But the solution for the above mentioned problem is decreasing the size of shadow economy so the tax income could be increased without any need to invent new taxation techniques.
In Figure 3 , the chart compares the official tax income, interest payments and O+U tax income in Turkey between 1997-2004. As it is noticed, the difference between the official tax income and O+U tax income follows an increasing trend from year to year. For the sake of simplicity of the analysis, in Table 7 the ratio of interest payments to the tax incomes in Turkey was examined via both official data and under the assumption of the shadow economy recorded. As it is seen above, between the years 1991-2004, the arithmetic average of the ratio which is equal to interest payments over official tax income is 0.61; however, when the average was recalculated using O+U tax income instead of only the official one, 0.47 was found as new value. The difference of 0.14 can be regarded as a very critical indicator under the assumption that the volume of the shadow economy was added to the official one, which means that the tax income can serve its basic goals in a more efficient manner in order to increase the level of satistifaction of the citizens whose welfare is very dependent on national security, externalities, social security, health, education and so forth.
Conclusions
As a conclusion, a political-economic revision of fiscal policy has to be considered urgently in Turkey. The shadow economy's distortion pressure on markets does not only affect macroeconomic performance but also supports disrespectful behaviours against human rights 11 .
Shadow Economy can be considered as one -maybe the most important -of the main causes of the debt accumulation in Turkey. At the beginning of the 1980s, the total debt stock of Turkey was not greater than 35% of the GNP. However, in the 2000s, debt stabilization programmes have been the primary priority of the government.
With the 1980s, a new period in Turkish economy began. Fiscal liberalization was taken into account by policy makers in order to provide a rapid transition to an open economy. As a result of rapid evolution, most regulations were relaxed simultaneously. The changes enabled certain enterpreneurs to shift their current economic activities underground and create new activities which could not be recorded by anybody.
As the size of shadow economy increased in the 1980s and 1990s, there was a parallelism observed between the rise of public debt and the rise of the size of shadow economy. In 2001, the public sector total debt was approximately 140 percent of GNP in Turkey.
After the 1980s, the revenue of the public sector was generally under the expectations. The government needed more financial resources in order to compensate for the lack of revenue and accumulate funds for the integration process. The chosen instrument was borrowing in order to provide an additional financial resource. The instrument chosen temporarily at the beginning became permanent as a result of the simplicity. When the repayment time was up, the dream turned into a shock. The most vital mistake was experienced at that time. Governments should be aware of the vicious circle into which they would push the people of their country. All effort should have been aimed at recording the underground economic activities and the repayments would have been settled by the new resources provided by decreasing the size of the shadow economy. However, that solution was not preferred by the government because of various reasons such as populism, self-interest and rentseeking. Since, the shadow economy has not been only anticipated as one of the causes which creates a debt trap but also as a factor that deepens the dimension of the debt problem.
Nowadays, both the shadow economy and the debt stock are accepted as the most important problems of the Turkish Economy. IMF and World Bank are observing whether Turkish politicians apply macroeconomic policies leading to stabilization or not. So, first of all, a challenge against the shadow economy should come into the agenda. If the reduction of the size of the shadow economy realized, high public debt would decrease to acceptable levels in short time with no more sacrifice.
In order to produce solutions, firstly the causes of the problems must be analysed in a detailed manner. So the policy makers who are responsible for stabilizing Turkish economy should know the economic history of Turkey to start with.
